Abstract: Childhood obesity is a significant public health problem that also has economic consequences. Medical research suggests that nutritional interventions at a young age can influence nutritional behavior and reduce childhood obesity. This paper estimates the impact of one such intervention -Head Start -on childhood overweight and obesity. While Head Start is more commonly known as an educational intervention, a large part of the program includes nutrition services and nutritional education to parents and children. For black children, Head Start participation is shown to significantly reduce the likelihood of being overweight or obese.
Introduction
The prevalence of childhood obesity in the United States has risen dramatically in the last thirty years, doubling for children ages 6 to 11 and tripling for children ages 12 to 17 (Dietz, 2004) . This increase is a concern for public health officials due to the association between childhood obesity and a myriad of health consequences, such as hypertension and other cardiovascular disease risk factors, type 2 diabetes, sleep apnea, and asthma (Ebbeling, Pawlak, and Ludwig, 2002) . Additionally, childhood obesity is a significant determinant of adult obesity (Whitaker et al, 1997) , and adult obesity is linked to an increased risk of various comorbidities (Office of the Surgeon General, 2001, table 1) and premature death (Fontaine et al, 2003; Peeters et al, 2003) .
According to Cutler, Glaeser, and Shapiro (2003) , the recent rise in obesity is the result of an increase in the amount of calories consumed, not a decrease in the amount of calories expended. Caloric intake has increased because the cost of food preparation has gone down.
The technological innovations that led to decreases in food prices were welfare-enhancing for most of the population, but not for individuals with limited self-control. These individuals would prefer to weigh less than they do, but are not able to realize their ideal weight. For such individuals, the cost of obesity is high, as evidenced by the $30 to $50 billion spent annually on dieting (Cutler, Glaeser, and Shapiro, 2003) .
The private costs of obesity are not restricted to dieting expenses. White females suffer a wage penalty as a result of obesity that is equivalent to approximately one and a half years of schooling or three years of experience (Cawley, 2000) . Additionally, obese white women have lower family incomes, mainly resulting from a lower probability of marriage and lower spouse's earnings (Averett and Korenman, 1993) .
The social costs of obesity are extensive; in 2000, these costs were estimated at $117 billion (Office of the Surgeon General, 2001 ). This figure is composed of $61 billion in direct costs associated with preventive, diagnostic, and treatment services for obesity, and $56 billion in indirect costs consisting of the value of lost productivity from illness due to obesity, and the value of lost future productivity from premature death. These costs mainly result from type 2 diabetes, coronary heart disease, and hypertension -comorbidities associated with childhood obesity (Wolf, 1998) .
Given that childhood obesity leads to adult obesity, that the social costs of adult obesity are driven by diseases linked to childhood obesity, and that social investments in young children are generally more productive than similar investments in adults (Heckman and Masterov, 2004) , social programs targeted towards children may be the most effective public policies in reducing obesity and increasing social welfare. Grossman's (1972) health capital model reiterates this idea -health is determined cumulatively, and early childhood investments in health can have a lasting impact. As described in Healthy People 2010, establishing behaviors that prevent obesity -healthful dietary and physical activity behaviors -should begin in childhood (U.S. Department of Health and Human Services, 2000) .
To combat the rise in childhood obesity, many public health officials and researchers have advocated for reforms in the public school system (e.g., Office of the Surgeon General, 2001; James et al, 2004; Dietz and Gortmaker, 2001 ). However, the increase in childhood obesity is evident in children as young as 4 years old (Ogden et al, 1997) . Early prevention activities during the preschool years may, in fact, be the most effective (Davis and Christoffel, 1994) . This period of time is influential in determining behavior patterns associated with diet and physical activity (Birch, 1999) . Dietary intake and physical activity of preschoolers can account for more of the variance in body mass index than whether or not a young child's parents are obese (Klesges et al, 1995) . To prevent childhood obesity, Deckelbaum and Williams (2004) suggest that preschool programs provide children with exposure to a variety of foods and flavors, assist in the development of healthy food preferences, encourage appropriate parental feeding practices, monitor the weight of children, and provide child and parent nutritional education.
Head Start, the early childhood development program targeted towards disadvantaged youths, is an example of one such program.
As the cornerstone of President Lyndon Johnson's "War on Poverty," Head Start provides a comprehensive array of services to poor and disabled children to better prepare them for subsequent educational experiences. Even though the overall goal is educational, Head Start's planning committee designed the program with a variety of development services believing that nutrition, physical and mental health, parental involvement, and social servicesin conjunction with early childhood education -would contribute to the educational development of participants far more than offering strictly academic instruction. Because of the program's overall goal, most evaluations have focused on educational outcomes; however, based on the menu of services offered, it is reasonable to expect that additional outcomes are influenced by Head Start participation. In particular, Head Start provides nutritious meals that encourage children to try a variety of foods, screens children for nutritional deficiencies and obesity, and emphasizes nutritional education, both for children and for parents. Based on these components of the program and the timing of these services at a critical point in child development, Head Start participation may impact childhood obesity.
Previous research on the efficacy of school-based intervention programs has demonstrated that it is possible to reduce the prevalence of childhood obesity.
1 However, these programs often serve older children than Head Start, offer less comprehensive nutritional services, and do not target disadvantaged children who are at a higher risk of childhood obesity.
It is possible then that Head Start, a program not specifically designed to prevent childhood obesity, could result in larger benefits than obesity intervention programs.
This paper estimates the impact of Head Start participation on childhood overweight and obesity using data from the Panel Study of Income Dynamics and its Child Development Supplement. The key advantages of these data are that height and weight for children are measured, not self-reported, and that family background characteristics, including parents' height and weight, are available prior to Head Start attendance.
The difficulty that arises in examining the effect of Head Start participation is that selection into Head Start is the result of choices made by parents and administrators. The determinants of these choices may be related to the future outcomes of Head Start participants and, thus, simple estimators such as OLS may lead to inconsistent estimates of the impact of Head Start participation. To overcome this problem, an instrumental variables approach is implemented. Because the outcome variables -overweight and obese -are binary and the endogenous variable -Head Start participation -is binary, a bivariate probit model is estimated.
1 Story (1999) , in a review of school-based obesity treatment programs, finds that these interventions reduce the prevalence of childhood obesity by 10 percentage points, on average, and that these effects are generally larger for younger children. However, these programs were mostly conducted prior to 1985 when the prevalence of obesity was lower than it is today. Gortmaker et al (1999) finds that a middle-school intervention that targets behavioral modification through child education reduced the probability of being obese by roughly five percentage points. Veugelers and Fitzgerald (2005) report that a two and a half year intensive program that began in fifth grade that involved children and their families, emphasized daily physical activity, provided nutritious meals, and promoted nutritional education reduced the probability of being obese by approximately six percentage points. Because this intervention occurred in Canada, which has lower obesity rates than the United States, this intervention decreased the prevalence of childhood obesity by approximately 50 percent. All of these interventions were population-based in the since that these programs served all students at the school and the schools were not selected because they were located in community with a high prevalence of obesity.
This framework allows for the unobserved determinants of overweight and obesity to be correlated with the unobserved determinants of Head Start participation. The impact of participating in Head Start is identified from an exclusion restriction based on program availability; variation in the relative availability of Head Start, as measured by the number of available slots per eligible child in the local community, influences Head Start participation, but does not directly affect overweight and obesity.
After selection into Head Start is accounted for, the results suggest that Head Start significantly reduces the probability that a participant will be overweight in later childhood. This result is driven by the impact of Head Start for black participants; black children are less likely to be overweight and less likely to be obese as a result of Head Start. Given the health and economic consequences of obesity, these results demonstrate that participation in Head Start can improve the lives of disadvantaged youths and social welfare in ways not previously established.
Background on Head Start
Head Start is a comprehensive, national, federally funded program designed to augment the human and health capital of disadvantaged children to better prepare them for subsequent educational experiences. Since its inception in 1965, Head Start has provided services to more than 22 million preschool children (Head Start Bureau, 2005 (Currie and Thomas, 1995) , are 22 percentage points more likely to graduate high school (Garces, Thomas, and Currie, 2002) ., and are 19 percentage points more likely to attend college (Garces, Thomas, and Currie, 2002) in comparison to other preschool participants.
Head Start participation also results in health and social benefits, although these outcomes have received less attention in the literature than cognitive and educational outcomes.
Participants are more likely to receive age-appropriate health screenings or dental examinations (Hale, Seitz, and Zigler, 1990 ; U.S. Department of Health and Human Services, 2005) and are 8
percentage points more likely to be immunized for measles than children who did not attend any form of preschool (Currie and Thomas, 1995) . Head Start participation is also associated with a 33 to 75 percent reduction in child mortality rates (Ludwig and Miller, 2005 (Garces, Thomas, and Currie, 2002) . Descriptive evidence, provided by parents, suggests that children and parents improve their nutritional behaviors as a result of Head Start attendance (Keane et al, 1996) . These outcomes from Head Start participation suggest that the comprehensive services provided to increase the educational opportunities of disadvantaged children also lead to comprehensive benefits. In particular, it is likely that exposure to the services of Head Start, including nutrition and nutritional education, will benefit participants by reducing the likelihood of becoming overweight or obese.
Estimation strategy
The Disability status is correlated with overweight and obesity (Rimmer and Wang, 2005) .
Individuals with intellectual disabilities are more likely to be obese, and individuals with more severe disabilities are even more likely to be obese (Emerson, 2005) . Thus, for individuals with 4 Estimates based on propensity score-matching are also likely to be biased under this scenario and other situations in which unobserved behaviors that are related to childhood obesity influence whether an individual attends Head Start. 5 The statements in this sentence are based on regression estimates (not shown) from probit models with indicator variables for having been breastfed and having been properly immunized as the outcome variables. The control variables used were the same as those displayed in Table 2. severe disabilities, the impact of Head Start participation estimated from a probit model that controls for only the disability status of an individual is likely to be downward biased.
A child's family environment is an important determinant of future overweight and obesity. Exposure to childhood emotional, physical, or sexual abuse and household dysfunction in childhood are associated with adverse health behaviors later in life, including severe obesity (Felitti et al, 1998) . Women raised in families characterized by family tension at mealtimes or frequent parental arguments, who received little parental affection, who had limited contacts with parents, or who cared for an ill parent are more likely than other women to develop a binge eating disorder (Striegel-Moore et al, 2005) , and a binge eating disorder is associated with child and adult obesity (Lamerz et al, 2005) . Because individuals in an abusive family environment are more likely to be accepted in to Head Start and these individuals are also more likely to be overweight or obese later in life, estimates based on models that do not account for these relationships are likely to be biased.
Additionally, individuals who are disadvantaged across observed characteristics are also likely to be disadvantaged in a variety of unobserved characteristics (e.g. Altonji, Elder, and Taber, 2005) . Some important characteristics not observed are parents' nutritional behaviors and parents' nutritional knowledge. Parents' nutritional behaviors influence childhood obesity because the amount of food children eat is determined by the amount of food they are served, and children do not adjust their consumption in response to the energy density of the meal (Mrdjenovic and Levitsky, 2005) . Parents' nutritional knowledge is an important determinant of children's diets, especially at younger ages (Variyam et al, 2005) . Head Start parents' nutritional knowledge and behaviors may differ from other parents in ways that are not captured in parents' body mass index. Therefore, estimates of the impact of Head Start participation that fail to completely account for the disadvantaged family environment of the program's participants are likely to be biased downwards.
An instrumental variables approach that accounts for the binary nature of the outcome and treatment variables is implemented to allow for the possibility that unobserved selection influences the estimated impact of Head Start participation. The probability of Head Start attendance is specified as:
and the probability of being overweight or obese is specified as:
where Z and X represent observable characteristics that are independent of (υ, ε) and Z contains at least one variable that is not in X; δ, β, and α are parameters to be estimated; and υ and ε are random error terms. The assumption that υ and ε are distributed bivariate normal with E(υ) = 0, E(ε) = 0, Var(υ) = 1, Var(ε) = 1, and Cov(υ, ε) = ρ allows for the possibility that the unobserved determinants of Head Start participation are correlated with the unobserved determinants of overweight and obesity. Under this estimation strategy, which accounts for observable and
An appropriate choice for an instrument is a variable that is related to Head Start attendance, but is not directly related to overweight or obesity, which ensures that the variable is contained in Z but not X. 6 Program availability will influence the probability that a child attends 6 A logical starting point in finding an instrument would be the eligibility criteria for Head Start; however, eligibility is determined by poverty status (constructed from family income and family size) and disability status. These variables are likely to influence the outcome variables directly and should be included in X. An additional approach to identify the treatment effect of Head Start participation is to use the discontinuity in program funding that resulted because the Office of Economic Opportunity provided grant writing assistance to the 300 poorest counties, but not Head Start, but is not likely to impact the probability that a child is overweight or obese independent of the association with Head Start attendance. Head Start is not a fully funded program, in the sense that some eligible children who apply for admission are not admitted due to funding constraints. Only about 55 percent of eligible children are able to attend the program. 7 Prior to the selection decisions of the program administrators, the probability that a child who is eligible for Head Start will attend is based on the number of available slots in the local program divided by the number of children in the service region who are eligible.
Therefore, the instrument for Head Start participation is the relative availability of Head Start:
the enrollment divided by the number of eligible children in a Head Start service area.
The number of funded slots available in a program is determined by the Department of Start, which is commonly driven by changes in the population. 8 Currie and Neidell other counties, prior to the initial appropriation of Head Start funds (e.g., Ludwig and Miller, 2005) . While the discontinuity in funding persisted over time, it did not persist throughout the 1990s (Ludwig and Miller, 2005) to child outcomes and childhood obesity. However, Currie and Neidell (forthcoming) find no evidence that program directors' education, experience, or salary is positively related to children's educational outcomes. If additional funds are appropriated to local programs based on the quality of the program and the quality of the program influences a family's decision to enroll their child and the outcomes from the program, then the number of funded positions in a local Head Start is not exogenous. In this case, community dummy variables could be included to control for the unobservable quality of the program. Then, the instrument identifies Head Start participation based on variation in the number of funded slots within the community. Including community fixed effects is explored in a linear IV model, but not in the bivariate probit model. Models with community fixed effects show a larger impact of Head Start participation than the linear IV results described in the appendix tables. Additional specifications include adding region dummy variables and state dummy variables to the bivariate probit models that account for endogenous selection; estimates from these specifications are similar to those presented in Tables 3 and 4. 9 Ruhm (2000 Ruhm ( , 2005 finds that temporary economic downturns are related to better health behaviors for adults, largely due to declining work hours. While macroeconomic conditions are not likely to directly influence children's health behaviors, temporary economic downturns might influence childhood obesity if parents reduce their work hours and spend more time preparing healthier meals, ignoring the influence of income on food purchases and obesity. Economic recessions would increase the number of children eligible for Head Start as the number of children in families below the poverty line rises, which would decrease the value of the instrument. Thus it could be the case that the relative availability of Head Start influences the probability that a child attends Head Start and has an independent effect on childhood obesity. Based on the results described later, a decrease in the relative availability of Head Start would decrease the probability that a child attends Head Start, and would increase the probability that a child is obese. On the other hand, a decrease in the relative availability of Head Start that is driven by economic downturns could have a direct decrease in the probability that a child is obese because of the influence of the macroeconomy on work hours and parental behavior. Thus, business cycle fluctuations would have a larger impact on childhood obesity if the business cycle only influenced the size of the population eligible for Head Start. So if it is the case that temporary economic downturns are related to the relative availability of Head Start and childhood obesity, then the estimated results understate the true impact of Head Start participation. It is important to note, however, that, as of 1995, only 28 percent of Head Start parents were employed full time and 17 percent were employed part-time (Blau and Currie, forthcoming).
Data
The impact of Head Start participation on childhood overweight and obesity is evaluated . 11 These age-and gender-specific cutoffs for children at least 2 years old are based on 10 Height and weight were measured without shoes on and with empty pockets. If the child refused to be measured, then height and weight were self-reported by either the child or the parent. In the analysis sample of 2,301 children, the height and weight of 22 children were self-reported instead of being measured by the interviewer. Removing these 22 children from the sample does not qualitatively change the results displayed in Tables 3 and 4 . Black children who attended Head Start were 33.2 percentage points (s.e.=0.162) and 32.9 percentage points (s.e.=0.161) less likely to be overweight or obese compared to other black children. 11 Alternative measures of child overweight and obesity developed by the Centers for Disease Control and Prevention are a body mass index above the 85 th percentile and the 95 th percentile, respectively. These measures are often referred to in the medical literature as "at risk of overweight" and "overweight." Using these measures body mass index, a measure which is correlated with body fat and is recommended by the National Heart, Lung, and Blood Institute for use in clinical practice and epidemiological studies (National Heart, Lung, and Blood Institute, 1998).
Individual characteristics included in both X and Z are race (white, black, Hispanic, and other race), birth weight and birth weight squared, a binary variable indicating that the individual is the oldest child, and a binary variable equal to one if the individual is disabled. Measures of parents' marital status (single, married, divorced, and widowed) and residence (suburban, urban, and rural) are also included. Mothers' and fathers' body mass index and their squared terms, measured in 1986 prior to children being age-eligible for Head Start attendance, are included.
Body mass index measures prior to Head Start attendance are important because current measures of parental BMI could be influenced by the child's Head Start participation.
12 Family income and family size are averaged over the years when the child was ages 3 through 5.
Additionally, an indicator variable equal to one if the father was not present during the ages 3 through 5 is included. Poverty Estimates. This measure is then linked to the PSID and CDS data through the county identifying codes in the restricted-access PSID geocode file.
13
For an individual to be included in the analysis sample, the child must have height and weight information in the 2002 CDS, information about Head Start attendance, have been a member of a responding family to the PSID at age 3 or 4, and report the county of residence at age 3 or 4. These sample restrictions yield 2,301 children. Missing data for the other variables are imputed using linear regression based on the control variables with non-missing data.
14 Table 1 Head Start worsens the health of participants. However, it is also shown in Table 1 that Head Start participants are less likely to be the oldest child, more likely to have a disability, and less likely to have married parents. Additionally, Head Start participants were raised in larger families with lower incomes, with less educated parents, with mothers with a higher body mass index, and with fathers less likely to be present. These differences in individual and family characteristics highlight the need to control for observable characteristics to determine the impact of Head Start participation.
13 Further information about the construction of each variable is available in the data appendix. 14 Five missing observations were imputed for family income, 19 for the oldest sibling dummy, 3 for urbanicity, 109 for mothers' education, 598 for fathers' education, 414 for mothers' body mass index, 809 for fathers' body mass index, 2 for disability, and 67 for birth weight. The high numbers of missing observations for the fathers' variables are present because 31 percent of the sample did not have a father as part of the family during the preschool years. Additionally, five missing observations were imputed for race; these five individuals were not included in the racespecific samples analyzed in the next section.
Head Start participants are also more likely to be black. Because the prevalence of overweight and obesity differs by race and the impact of Head Start participation differs by race for educational and social outcomes (Garces, Thomas, and Currie, 2002) , the impact of Head Start participation on overweight and obesity is also examined separately by race. The descriptive statistics of blacks and whites are included in Table 1 . Blacks are more likely than whites to be overweight and obese, and are disadvantaged, in comparison to whites, based on family background characteristics. no statistically significant impact on the probability that an individual is overweight or obese. Table 3 displays the bivariate probit estimates that identify the impact of Head Start participation by using the relative availability of Head Start to instrument for participation in the program. 16 The average treatment effect on the treated is a reduction of 24.9 percentage points (s.e.=0.075) in the probability of being overweight for all individuals. The estimate of ρ is 15 Estimation of the average treatment effect on the treated using propensity score-matching yields qualitatively similar results to the average treatment effect on the treated based on the probit estimates reported in Table 2 . 16 These estimates do not include age and gender because both age and gender are incorporated into the definitions of childhood overweight and obesity. When age and gender are included in the models, neither variable has a significant impact on overweight or obesity. However, older children are significantly less likely to have attended Head Start than younger children. This result occurs because of the large increases in Head Start funding that occurred throughout the 1990s, which lead to greater numbers of children enrolling in the program. The increases in enrollment are an exogenous source of variation that is captured by the instrument and is unrelated to childhood overweight and obesity. However, it is possible that the time trend in Head Start enrollment that underlies the age variable is related to time trends in childhood overweight and obesity. Head Start participation and childhood obesity that includes the instrument. 17 The average 17 One concern that arises because of the Head Start eligibility criteria is that, as evidenced in the descriptive statistics in Table 1 , the Head Start (treatment) group is sufficiently different from the non-Head Start (control) group that regression methods are not able to adequately adjust across these two groups to elicit comparisons between a child who attended Head Start and an otherwise similar child who did not attend. To address this concern, the propensity score that an individual would attend Head Start is estimated and individuals not included in the common support are removed from the analysis sample. This insures that the Head Start and non-Head Start samples more closely overlap. The region of common support based on the propensity score is [0.0015, 0.8735] . This removed 310 children with propensity scores below the region of common support and one child with a propensity score above the region of common support. Estimates of the impact of Head Start participation using bivariate probit models for this restricted sample differed little from the estimates reported in Tables 3 and 4 (Staiger and Stock, 1997) . A test of overidentifying restrictions, which jointly tests the hypotheses of correct model specification and that the excluded instruments are not correlated with the error term, is not available, however, for the case where there is one endogenous variable and one excluded instrument.
Results
A concern with the bivariate probit model is that the linearity and normality assumptions or the exclusion restriction is driving the identification of the estimated treatment effect of Head less likely to be overweight or obese compared to other black children. Restricting the sample to individuals who were eligible for Head Start reduces the sample of blacks to 628 individuals. The point estimates for this sample are larger in absolute terms (-0.495 for overweight and -0.434 for obesity), but only the estimate for overweight is statistically significant. 18 Linear IV results are available in Appendix Tables 1 and 2. Start participation (Altonji, Elder, and Taber, 2005b) . The results describing a significant impact on childhood overweight and obesity for black Head Start participants, but not whites, raise questions about why these results differ by race.
Previous research that has evaluated the impact of Head Start found that the benefits, in terms of cognitive achievement, persist for whites, but not for blacks. Interestingly, splitting the sample of black children into two groups -ages 5 to 12 and ages 12 to 19 -and estimating a bivariate probit model for each age group reveals that results displayed in Tables 3 and 4 do not persist.
19
Younger black children who attended Head Start were 46.8 percentage points (s.e.=0.069) and 44.4 percentage points (s.e.=0.030) less likely to be overweight or obese compared to other black children ages 5 to 12. However, there was no statistically significant effect of Head Start participation on the probability of overweight or obesity for older black children. 20 These results for overweight and obesity suggest that, similarly to achievement scores, Head Start participation leads to a substantial initial benefit that does not persist.
One possible explanation for the results that Head Start participation reduces the probability of becoming overweight or obese for blacks and that this health benefit does not persist into an individual's teenage years is that overweight and obesity are related to cognitive achievement. For blacks, the low quality of schools attended after Head Start causes the achievement benefits from Head Start participation to be short-lived (Currie and Thomas, 2000) .
It is well established that education and health are related, and Chou, Grossman, and Saffer (2002) demonstrate that schooling and obesity are related. It is less clear, however, whether childhood achievement scores are related to obesity. Perhaps, Head Start increases the nutritional education of participants, which positively influences nutritional behavior, but that the low quality of subsequent schooling erases the gains achieved during Head Start.
21
19 For this sample, there are 484 black children older than 5 years old and less than 12 years old and 489 black children at least 12 years old. 20 The point estimate of the average treatment effect on the treated for overweight was -0.070 with a standard error of 0.199; the point estimate for obesity was 0.041 with a standard error of 0.260. 21 Unfortunately, the nutritional knowledge of children is not available in the dataset used for this analysis. Nutritional knowledge is available for parents only in 1999. Descriptive analysis suggests that, for blacks, the nutritional knowledge of parents of Head Start child is not statistically different from that of other parents. The similarity in nutritional knowledge may result because the nutritional education programs in Head Start increased the knowledge of Head Start parents to be comparable to other parents. If this were the case, then the increased nutritional knowledge did not strongly influence parents' nutritional behavior. Analysis of the BMI of parents demonstrates no statistical difference in the change in BMI after children attend Head Start (1999) versus prior to children attending Head Start (in 1986) for black Head Start parents compared to other black parents.
An additional explanation that is similar to the one offered above is that the low quality schools that blacks attend after Head Start offer food services that are lacking in nutritional value. Anderson and Butcher (2005) document that schools under financial pressure are more likely to make junk foods available through vending machines or school stores, are more likely to grant a soft drink manufacturer exclusive rights to supply their soft drink to students, and are more likely to allow soda or snack food advertising. The authors demonstrate that these food policies, particularly the availability of junk food, lead to an increase in children's body mass index. Thus, if black Head Start participants attend primary or secondary schools under financial pressure, then the food policies and the quality of the school food of the subsequent schools could counteract the Head Start benefits. However, these explanations that emphasize the influence of later schooling do not clarify why the reduced rates of childhood overweight and obesity do not occur for whites.
22
An alternative explanation for the racial differences in the benefits of Head Start participation and the reduction in benefits over time is that Head Start provides nutritious foods, which may compensate for the lack of access to healthy foods in poor, black neighborhoods.
23
This is a plausible explanation if access to nutritious foods differs between low-income black households and low-income white households. The increase in nutritional access would provide 22 An alternative explanation for the result that the overweight and obesity benefits fade with age is that, because the age effect cannot be distinguished from the cohort effect, the quality of Head Start programs has recently increased. Thus, younger children would show a larger benefit from the program. 23 Although the national figures for Head Start suggest that many races and ethnicities are present in the program, at the local level, there is a high degree of racial segregation, which reflects the racial composition of the local communities. For example, when black participants are the most represented racial group in a program, 73 percent of the participants are black. This is true for whites as well (source: authors calculations based on the 2002 Head Start Program Information Reports). When blacks are the dominant racial group, only 11 percent of the participants are white. When whites are the dominant racial group, only 9 percent of the participants are black. Thus, black and white Head Start participants are likely to attend different programs.
short-term benefits to children and these benefits would begin to fade away after this access ends.
24
Among poor neighborhoods, distance to supermarkets is much greater for predominantly black neighborhoods than predominantly white neighborhoods (Zenk et al, 2005) and access to supermarkets positively influences dietary patterns (Morland, Wing, and Diez Roux, 2002) .
Residing in a census tract with one supermarket is associated with an increased intake of fruits and vegetables for blacks, compared to a neighborhood without supermarkets, and a second supermarket is associated with a further increase in the consumption of fruits and vegetables (Morland, Wing, and Diez Roux, 2002) . On the other hand, residing in a neighborhood with a small grocery store is not associated with higher levels of fruit and vegetable consumption for blacks (Morland, Wing, and Diez Roux, 2002) . Supermarkets provide better availability and selection of nutritious foods and higher quality foods at a lower cost than smaller food providers (Zenk et al, 2005) . Among the most impoverished neighborhoods, the nearest supermarket to predominantly black neighborhoods is slightly over one mile farther away than the nearest supermarket to predominantly white neighborhoods (Zenk et al, 2005) . Within a 3-mile radius of the most impoverished neighborhoods, there were approximately two and a half fewer supermarkets for predominantly black neighborhoods than predominantly white neighborhoods (Zenk et al, 2005) . Clearly, access to nutritious foods is greater for poor white children than poor 24 If the provision of nutritious foods is the driving force behind these results, then this explanation raises additional questions about why other programs that provide food to low-income children do not have the same benefits. For example, the overweight and obesity benefits for black children should persist if other governmental programs that target older children also provide access to nutritious foods. However, the relationship between poverty and poor nutrition is stronger for preschool children than older children (Bhattacharya, Currie, and Haider, 2003) . Regarding the nutritional benefits of other food provision programs, Food Stamp Program participants increase their consumption of meats, sugars, and fats, as opposed to fruits, vegetables, grains, or dairy products (Wilde, McNamara, and Ranney, 2000) . Participation in the National School Lunch Program and the School Breakfast Program leads to the consumption of a higher percentage of calories from fat and saturated fat (Gordon, Devaney, and Burghardt, 1995) . Bhattacharya, Currie, and Haider (2004) find that the School Breakfast Program increases the quality of dietary intake for high income children, but not children in families below the poverty line. Participation in these three programs is not shown to lead to a decrease or an increase in childhood overweight or obesity (Hofferth and Curtin, 2005 
Conclusion
This paper influence a wider set of outcomes than previously considered, however, is an important contribution to the policy discussion of the efficacy of investments in early childhood. 
Data Appendix
This appendix provides a detailed explanation of the creation of variables used for this analysis.
Relative Availability of Head Start: The relative availability of Head Start is defined as the number of children who attend Head Start divided by number of eligible children in the local community. The local community is defined as the county or a group of counties commonly served by the same Head Start grantee(s). The regions that each grantee in each state served were obtained from the websites of the state's Head Start Association, the state's Head Start Collaboration Office, or through personal communication with a staff member in either of these groups.
The number of children who attend Head Start in each county in the U.S. is determined from the Head Start Program Information Reports, available from Xtria, from 1988 until 2001. These data are reported by each Head Start grantee annually. The number of children who actually attended the centers managed by each grantee is aggregated to the county level. Attendance figures from Early Head Start Centers and Parent Child Centers were not included because these centers served parents and children ages 0 through 3. American Indian/Alaskan Native programs and Migrant programs were also not included because these programs can have a much larger service region than other programs, and these programs serve a relatively small number of children. The address of each grantee is provided in the Program Information Reports, but not the county identifier. Each Head Start grantee was assigned a county code by linking the reported zip code with the Federal Information Processing Standards county codes using geographic data available from the Missouri Census Data Center. Remaining missing county codes were then determined based on the county of the grantee in other years, the county of the reported city, or by looking up the county that corresponds to the zip code using the Melissa Data Geocoder Lookup. The number of children who attend Head Start in each county was then aggregated to the service region to form the numerator in this variable.
The number of eligible children is derived from the Small Area Income and Poverty Estimates (SAIPE) of the U.S. Census Bureau. Eligibility is estimated based on poverty, which underestimates the true number of children eligible. However, at least 90 percent of children who attend Head Start in each program must be living in poverty, and measures of other eligibility criteria are not available annually for each county nationwide. In the SAIPE data, the number of children under age 5 in poverty is available for each state, but not for each county. For each county, the number of poor children under age 5 is the difference between the estimate of people ages 0 through 17 in poverty and the estimate of related children ages 5 through 17 in families in poverty. This difference is close to the number of children under age 5 in poverty, but is slightly incorrect because the figure for children ages 5 through 17 is based on related children in families. The degree to which this difference overestimates the number of poor children under age 5 is determined from the state level data. Each county estimate is then divided by this correction factor. The number of eligible children in each county is then defined as the number of children age 3 or 4 in poverty or two-fifths of the number of children under age 5 in poverty. County-level estimates are only available in 1989, 1993, and 1995-2001 from the SAIPE data. Estimates for the remaining years were determined through linear interpolation. The number of eligible children in each county was then aggregated to the service region to form the denominator in this variable.
The number of children who attend Head Start is divided by the number of income eligible children for each service region and constrained to be greater than or equal to zero and less than or equal to one. This value represents the probability that an income eligible child will attend Head Start in the region before the selection decisions of the local Head Start administrators. This variable in then linked to Head Start attendance and other variables in the PSID by the county of residence, available from the restricted-access Geocode file of the PSID, and corresponding region code for each year between 1988 and 2001. The final value of this variable is then defined as the average number of children who attend Head Start divided by the number of income eligible children in the child's region of residence at ages 3 and 4.
Some of the data used in this analysis are derived from Sensitive Data Files of the Panel Study of Income Dynamics, obtained under special contractual arrangements designed to protect the anonymity of respondents. These data are not available from the author. Persons interested in obtaining PSID Sensitive Data Files should contact the PSID staff through the Internet at PSIDHelp@isr.umich.edu.
Head Start: Determination of Head Start participation is based on three sets of questions asked of PSID and CDS respondents. In 1995, the responding family member was asked, for each individual ages 5 through 40 in the family, if each family member attended Head Start. In 1997, in the CDS, each primary caregiver was asked if the child participated in any intervention program, such as Head Start, Early Start (a family intervention program for children below age 7), or Fair Start (a Canadian child development program). Also, in the CDS in 1997, primary caregivers were asked about the childcare history, which included Head Start. In the CDS in 2002, primary caregivers were asked to update the childcare history from 1997 forward. For each question, Head Start participation was determined. For each of these questions about Head Start participation, possible sources of misreporting were corrected; the child was defined as having not participated in Head Start if participation began before age 2 (Early Head Start, not Head Start), if the family income -averaged across ages 3, 4, and 5 -was greater than twice the poverty line (adjusted for family size) and the child was not disabled, or if the child did not live in the U.S. at age 3 or 4 (Fair Start, not Head Start). Then Head Start participation was determined from the 1995 PSID question, the CDS intervention question, and the CDS childcare questions. If all three groups of questions agreed, then Head Start participation was easily determined. If two out of the three groups of questions agreed, then Head Start participation was coded based on the questions in agreement. If two out of the three groups of questions were missing, then Head Start participation was coded based on the non-missing question. The remaining cases were those in which no information was available from the 1995 question and the responses to the intervention and childcare questions differed. The responses to these questions could differ if the parent did not view Head Start to be a form of childcare, but instead a form of preschool or an intervention program, which would align the weighted response of Head Start participation with other reported estimates in the literature. These remaining cases were counted as participating in Head Start.
Overweight/Obese: Height and weight were measured by the CDS interviewer in 2002. Body mass index is then determined as weight in kilograms / (height in meters) 2 . Based on the ageand gender-specific cutoffs specified in Cole et al (2000) , a child is defined as overweight (or obese) if their body mass index is greater than or equal to the appropriate threshold level.
